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 A Study on the Fluorescent 
Properties of Nanoapatite 
Particles Under Externally 
Applied Magnetic Fields 
Heidi Reid, Dept. of General Engineering 
Some atoms, when irradiated with 
certain wavelengths of light, 
absorb the energy of the light via 
the electrons in the outermost 
subatomic orbital; as they absorb 
energy they shift to orbitals that 
can handle higher energy electrons.  
As the electrons shift back to their 
original orbitals, they release the 
energy in the form of light.  This 
occurrence is called fluorescence.  
This project utilizes the bright 
orange fluorescence of europium 
under ultraviolet light (seen below) 
to demonstrate the fluorescent 
response of the particles.  The 
fluorescent response was measured 
using the far-field probe station 
and spectrometer. 
The magnetic field of 
the magnets used in 
this project are 
represented by the 
image to the left.  The 
field lines are emitted in 
this fashion all the way 
around the magnet 
(radially).  Iron doped 
hydroxyapatite 
particles were used to 
explore the effect of a 
magnetic field on magnetically doped 
particles.  The magnet’s effect on regular 
iron filings is shown below.  The 
distribution of the filings appears to be 
consistent with the magnetic field 
representation above. 
The following results were obtained using 
the methods described and the far-field 
probe station and spectrometer. 
Hydroxyapatite is a naturally occurring 
mineral found in human bones and teeth.  
Its chemical formula is: Ca10(PO4)6(OH)2.  
In this project hydroxyapatite 
nanoparticles were doped with iron or 
europium to give the particles magnetic or 
fluorescent properties, respectively.  The 
magnetic and fluorescent responses of 
these particles under externally applied 
magnetic fields has not yet been fully 
characterized. 
Project Goals 
 Characterize fluorescent and magnetic 
response of doped nanoapatite particles 
under externally applied magnetic fields 
and/or ultraviolet light (~250-300 nm) 
 Magnetically manipulate optical field 
Introduction 
Fluorescence 
Europium 
Far-field Probe Station 
and Spectrometer 
The far-field probe station and 
spectrometer (seen below) can be used 
both as a microscope and a spectrometer.  
To use the spectrometer, a light source is 
needed.  In this project the light source 
was an ultraviolet lamp that emitted light 
at ~250-300 nm.  The lamp was shone on 
the sample and the spectrometer detected 
both the fluorescence of the sample and 
the ultraviolent light; it then sent the data 
to a computer, from which I was able to 
create a graphical representation of the 
fluorescence of the sample. 
Camera/
eyepiece 
Spectrometer 
Sample Plate 
Objective 
lenses 
Magnetism 
Glass slide 
Iron filings 
Magnet (under slide) 
Slide Set-Up 
The slides were set up in the manner shown 
below, with the magnet oriented sideways 
under the sample because the most visible 
results were obtained this way.  The sample 
was dried on the slide in the presence of the 
magnet. Glass Slide 
Sample 
Magnet arrangement 
without slide 
Results 
Fluorescent 
The color-bar on the bottom of the graph 
(shown above) shows the color of the 
corresponding wavelength of light emitted 
via the fluorescence of the sample.  The 
dark orange line shows the emission due to 
the lamp.  The light-orange line shows the 
emission due to the sample; it can be seen 
that there is a spike at the orange section, 
which is consistent with what is observed 
when the europium sample is irradiated 
with ultraviolet light. 
Magnetic 
This image (shown 
right, top) shows a 
result that was 
obtained only one 
time.  It may show 
evidence of 
significant magnetic 
alignment. 
The image shown 
(right, bottom) is one 
of many magnetic 
samples that look 
virtually identical in 
the alignment of the 
material.  This slide shows evidence of 
significant magnetic alignment. 
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Future work for this project will 
be focused on characterizing the 
responses of magnetic and 
fluorescent (coupled) particles 
in an externally applied 
fluctuating magnetic field. 
